The total carbonaceous biochemical oxygen demand test is described, and experimental data demonstrating its stoichiometry, precision, and accuracy are presented. The test is more reproducible and faster than the current 5-day biochemical oxygen demand test procedure, and if a respirometer is used, the effects of toxic chemicals, pH changes, and nutrient imbalances can be routinely monitored. The design principles of a multichannel compensated recording respirometer suitable for this test are described.
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The 5-day biochemical oxygen demand (BODs) test is a standard method for estimating the pollutional effect of effluents. The BOD5 test, however, has a number of disadvantages, including a lack of stoichiometric significance, poor reproducibility, and a long incubation period. Further, the dilution bottle method is laborious to perform, effects may be masked by the high degree of dilution needed (1, 22) , and inconsistencies may arise when the concentration of substrate in the test bottle in varied (24).
Various authors have proposed bioassay tests based on parameters of proven stoichiometric significance (3-6, 11, 15, 18, 19, 21, 23) which are quicker and less laborious to perform. Perhaps the best is the total carbonaceous biochemical oxygen demand (TCBOD) test, proposed independently by Stack (19) and Flegal and Schroeder (8) and given different titles. The definition of TCBOD and its relationship to other parameters is shown in Fig. 1 Busch (4) , and it has since been shown to be a stoichiometric constant for a given substrate (5, 6, 8, 15, 18, 19, 21, 23) , independent of temperature (8) and of the size of the initial inoculum (16, 21) .
The BOD of the cells can be determined from the mass of the cells produced (the mass itself is a stoichiometric constant for a given substrate [13, 17] ) or from the A chemical oxygen demand (COD) figure (10) (19) . The COD of the cells in the inoculum is not measured at any point and therefore does not need to be taken into account. With effluents, which were not seeded, the blank is distilled water and the inoculum fraction is zero, so it may be ignored. With effluents, the COD of the cells originally present is part of the ACOD.
Stoichiometry. Stoichiometric relationships were tested by graphing TCBOD as measured with different concentrations of glucose and of serum albumin against the concentration of these substances. The mass of the cells produced and their COD were also measured to establish the cell mass/COD ratio.
Precision and accuracy. Precision of TcBOD measurement by the two methods described was assessed statistically by the method described by the American Public Health Association (2). Accuracy was assessed by comparing these means and standard deviations with those obtained by incubating to completion.
RESULTS AND DISCUSSION
The results from the pure substrate studies are shown in Tables 1 and 2 . Linear regression analysis of the data in Table 1 gave In all cases the stoichiometric relationships shown are of a very high order of significance.
The ratio between the COD of the cells forned by growth on these substrates and their dry weight was found to be 1.37:1 for cells grown on glucose and 1.39:1 for cells grown on albumin. The standard deviation on each substrate was 0.068 and 0.10, respectively, based on seven determinations for each substrate. These values lie within 3% of the value derived by Gaudy et al. (9) from empirical data and suggest that this ratio is approximately constant for young cells, and therefore its use in the TcBOD assessment may be justified.
Data regarding the levels of precision and accuracy obtainable by the TCBOD methods with glucose and albumin as substrates are shown in Table 2 . Excellent precision is shown for both methods with both substrates. Similarly, both methods show excellent accuracy compared with the results obtained after complete degradation. This strongly suggests that the degradability factor of 75% proposed by Stack (19) is a justified approximation of that fraction of cell COD that is biodegradable. 
